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[57] ABSTRACT

An infant restraint device is provided for securing and
supporting an infant inside a motor vehicle. The device
includes a shell assembly having upper and lower shell
portions pivotally coupled together. The upper shell
portion can be positioned in either a first generally
planar orientation or in a second angular orientation
with respect to the lower shell portion. A locking mech-
anism is provided for securing the upper and lower shell
portions together in either the first or second orienta-
tions. In the first generally planar orientation, the de-
vice provides a car bed for the infant. In the second
angular orentation, the device provides a standard
rear-facing infant seat. A collapsible lower support sur-
face provides a seat for the infant when the device is in
the angular orientation. The lower support surface
bends along a flexible portion when the upper shell
portion of the device moves to the planar orientation to
provide a generally planar support surface for the in-
fant. The infant is held in position within the device by
a lower strap and first and second shoulder straps. A
slide mechanism is provided to permit lateral movement
of the first and second shoulder straps with respect to
the shell assembly without misaligning or tangling the
shoulder straps. An adjustment strap is provided for
simultaneously adjusting the position of the lower strap
and the first and second shoulder straps after the infant
1s situated inside the shell assembly.

32 Claims, 3 Drawing Sheets
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1
CONVERTIBLE INFANT RESTRAINT DEVICE

This is a continuation of application Ser. No. 256,040
~filed Oct. 11, 1988 now U.S. Pat. No. 4,998,307.

BACKGROUND AND SUMMARY OF THE
| - INVENTION

The present invention relates to infant vehicle re-
straint devices. More particularly, the present invention
relates to an infant restraint device which can be used
both as an infant car bed and as a standard rear-facing
infant seat, with the device easily convertible between
the two configurations.

It has been recognized for some period of time that 1t
is desirable, and in some instances necessary, to trans-
port small infants in a prone position in a motor vehicle.
In such instances, it is of utmost importance to be able to
secure the infant adequately within the motor vehicle.
The ability to transport small infants in a motor vehicle
safely is desirable for several reasons. First, most
healthy newborn infants under a certain age are much
more comfortable and more easily transported in a posi-
tion in which they can sleep in the supine position. Most
conventional car seats are not designed to support very
young infants while they are sleeping, at least not in a
comfortable position. Segond, for premature or low
birth weight infants, it is not only desirable, but often
mandatory to transport such infants in a supine position.
Additionally, certain medically fragile infants must also
be transported in a supine or prone position, not only
for the comfort of the infant but also to avoid any com-
plications with any of the medical problems of the in-

fant. Finally, infants with certain breathing disorders,
such as apnea, need to be transported in a prone position
to ensure that they can breathe adequately.

It would be advantageous to provide an infant car
bed which could be used for all of the types of infants
described above, but which could be converted into a
standard rear-facing infant seat when the infant grows
bevond a weight of approximately 14 pounds. Such a
convertible infant restraint device could then be used
for a long period of time and thus, the demand for such
a device would be increased.

Thus, one object of the present invention is to pro-
vide an infant restraint device that can be used as a car
bed that is designed to adequately protect infants, even
medically fragile infants, in the event of a collision, with
the device being convertible to a rear-facing infant seat
for older infants.

Another object of the present invention is to provide
an infant restraint device which includes an assembly
within the device to secure the infant within the device
both while the device is being utilized as a bed and as a
rear-facing seat.

Yet another object of the present invention is to pro-
vide an infant restraint device in which the securing
assembly permits controlled lateral movement of the
infant within the device while preventing movement of
the infant which could cause the infant to be thrown
from the device. Such controlled lateral movement, in
cooperation with side restraints on the device, increases
the crashworthiness and protective capabilities of the
device.

According to the present invention, an infant re-
straint device for use in a motor vehicle 1s provided.
The device includes a generally rigid shell assembly for
receiving an infant, with the shell assembly having a
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lower shell portion and an upper shell portion. Means
are provided for pivotally coupling the lower shell
portion to the upper portion to permit the shell assem-
bly to be alternately positioned in either a substantially
planar configuration or in an angled configuration.

One feature of the foregoing structure is that the
restraint device includes a generally rigid shell which
has an upper and lower portion that are pivotally cou-
pled so that the shell can be positioned in either a planar
configuration or an angled configuration. One advan-
tage of the foregoing structure is such that the restraint
device can be utilized as both a car bed for small infants
and as a standard rear-facing restraint device for older
infants. |

In preferred embodiments of the present invention,
the coupling means for coupling the lower shell portion
to the upper shell portion includes locking means for
selectively locking the shell assembly in etther the pla-
nar configuration or the angled configuration. One fea-
ture of the foregoing structure is that a lock 1s provided
for retaining the two shell portions 1n either the planar
configuration or the angled configuration. -

Also in preferred embodiments of the present inven-
tion, the device includes means for controllably secur-
ing the infant within the device. The securing means
includes a harness arrangement that includes upper
shoulder straps and a lower strap, with guiding means
being provided for receiving the upper shoulder straps
and the lower strap to permit controlled movement of
the straps in a lateral direction. One feature of the fore-
going structure is that the securing means within the
device provides for controlled lateral movement of the
infant during a collision or other abnormal condition of

the vehicle. One advantage of the foregoing structure is
that, by providing for controlied lateral movement of
the infant, the side portions of the device cooperate
with the harness arrangement to cushion and dissipate
any forces imposed on the infant, thereby increasing the
crash protection and protective capabilities of the de-
vice.

Thus, the present invention provides an infant re-
straint device which can be used as a protective car bed
for transporting small infants under a certain weight,
and for transporting various types of medically fragile
infants. Additionally, the device can be easily converted
to a conventional rear-facing car seat for use with the
infant after the infant has grown beyond the specified
weight during which the car bed configuration can be
used. By providing an infant restraint device which 1s
convertible between a car bed and a rear-facing seat,
such a device can be used for a much longer period of
time.

Additionally objects, features, and advantages of the
invention will become apparent to those skilled in the
art upon consideration of the following detailed de-
scription of a preferred embodiment exemplifying the
best mode of carrying out the invention as presently
perceived. The detailed description particularly refers
to the accompanying figures in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of the convertible infant
restraint device positioned in the car bed orientation
and shown placed in the rear seat of a motor vehicle;

FIG. 2 is a perspective view of the present invention
in the rear-facing car seat orientation; |

FIG. 3 is a top plan view of FIG. 1 with portions of
the cover removed for clarity;
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FIG. 4 is a side elevational view of FIG. 3 with the
lower portion broken away;

F1G. 5 is an enlarged portion of FIG. 4 with portions
broken away to illustrate the structure of the latch as-
sembly; |

FIG. 6 is a bottom view of FIG. 1 with portions
broken away illustrating the harness assembly and its

adjustment features;

FIG. 7 1s a sectional view taken along lines 7—7 of

FIG. 6 illustrating the harness slide assembly, and;
FIG. 8 1s an exploded perspective view of the harness
slide assembly.

DETAILED DESCRIPTION OF THE
DRAWINGS

Referring now to the drawings, FIG. 1 shows a con-
vertible infant restraint device 10 according to the pres-
ent invention. The device 10 is capable of being utilized
both as a car bed which is illustrated in FIG. 1, and as
a standard rear-facing car seat which is tllustrated in
FIG. 2. FIG. 1 shows the device 10 mounted on an
outboard passenger motor vehicle seat 12, with the head

portion of the device 10 oriented toward the center of

the motor vehicle.

The device 10 includes a generally rigid shell assem-
bly 14 which includes a lower shell portion 20 and an
upper shell portion 22. The upper shell portion 22 is
configured to receive an upper portion of an infant (not
shown), while the lower shell portion 20 is configured
to receive the lower portion of the infant. The lower
shell portion 20 and upper shell portion 22 are pivotable
with respect to each other to permit the shell assembly
14 to be oriented in either a generally planar configura-
tion as shown in FIG. 1, or an angled configuration as
shown in FIG. 2. The pivoting mechanism will be de-
scribed below in the discussion related to F1GS. 4 and 3.

The upper shell portion 22 includes a head portion 23
with depending side wall portions 24. As illustrated in
FIG. 1, the side wall portions 24 increase in height
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toward the head portion 23. This increase in height of 40

the side wall portions 24 toward the head portion 23
provides additional protective characteristics for the
infant, and particularly for the infant’s head area. The
lower shell portion 20 includes a base portion 26 which
serves as a support for the device 10.

An upper support surface 28 is included in the upper
shell portion 22 which cooperates with a lower support
surface 32 which is provided in the lower shell portion
20 to support the infant. The upper support surface 28
and lower support surface 32 cooperate to support the
infant both in the planar configuration as shown in FIG.
1, and in the angled configuration as shown in FIG. 2.
The lower support surface 32 changes in configuration
between the planar configuration and the angled config-
uration in response to the necessity of providing a seat
portion for the infant when in the angled configuration.
This change in configuration of the lower support sur-
face 32 will be described below in the discussion related
to FIGS. 3 and 4. Illustratively, in the preferred em-
bodiment, a padded cover 34 is provided which covers
the inside of the shell assembly 14 to provide comfort
and additional protection for the infant.

A harness assembly 38 is provided for securing the
infant within the shell assembly 14. The harness assem-
bly 38 includes two shoulder straps 40 and a lower
crotch strap 42 which terminates in a harness buckie 44.
The two shoulder straps 40 lock into the harness buckle
44 in a conventional manner and cooperate with the
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lower strap 42 to secure the infant within the shell as-
sembly 14 when the shell assembly 14 is in both the
planar configuration (FIG. 1) and the angled configura-
tion (FIG. 2). Because of unique characteristics with the
harness assembly 38 which will be discussed below 1n
the discussion related to FIGS. 4 and 6, no adjustment
of the harness assembly 38 is necessary when the shell
assembly 14 is converted between the planar configura-
tion and the angled configuration. This 1s advantageous
because, with the infant in place and securely strapped
in the planar configuration, the shell assembly 14 can be
converted to the angled configuration as shown in FIG.
2 without any adjustment of the harness assembly 38 or
any repositioning of the infant required.

It has been found that it is desirable to allow the
infant to controllably slide toward one of the two side
wall portions 24 when exposed to lateral deceleration
forces. By permitting the infant to slide controllably
toward one of the side wall portions 24, such lateral
deceleration forces can be dissipated against the side
wall portion 24 and the padded cover 34 to protect the
infant, and to prevent the infant from being injured by
the harness assembly 38. Under lateral deceleration
forces, it is possible for an infant’s shoulders to actually
roll out from under the shoulder straps 40 if the harness
assembly 38 does not permit such sliding movement
toward the side wall portions 24. The harness assembly
38 includes a sliding arrangement to permit such lateral
sliding movements under lateral deceleration forces. An
upper strap slot assembly 48 is provided in the upper
support surface 28 to permit the shoulder straps 40 to
move laterally. Additionally, a lower strap slide 52 is
provided to permit the lower strap 42 to move laterally.
By providing the upper strap siot assembly 48 and the
lower strap slide 52, the harness assembly 38 and occu-
pant are permitted to move laterally toward one of the

‘two side wall portions 24 under lateral deceleration

forces. However, the harness assembly 38 1s configured
to prevent any outward movement of the infant away
from the shell assembly 14. Thus, the infant 1s restrained
against outward movement away from the shell assem-
bly 14 by the harness assembly 38, however limited
lateral movement of the infant is permitted by the slid-
ing feature of the harness assembly 38. More spectfic
details to the structure of the sliding harness assembly
38 will be described below in the discussion related to
FIGS. 6-8. |

A pivot arrangement 56 is provided to pivotally at-
tach the upper shell portion 22 to the lower shell por-
tion 20. This pivot arrangement 56 permits the upper
shell portion 22 to be pivoted away from the generally
planar configuration shown in FIG. 1 to the angled
configuration shown in FIG. 2. Again, by permitting
the upper shell portion 22 to be pivoted away from the
planar configuration shown in FIG. 1, the shell assem-
bly 14 can be positioned to an angled orientation as
shown in FIG. 2 to permit the device 10 to be used as a
standard rear-facing car seat for infants once the infant
has grown beyond the size where the car bed configura-
tion (FIG. 1) can be used safely. Illustratively, it has

- been found that the device 10 can be utilized in the car

bed configuration as illustrated in FIG. 1 for infants
from birth up to approximately 12-14 pounds in weight.
Additionally, the device 10 can be used in the car bed
configuration for low birth weight infants who weigh as
little as 43 pounds. The device 10 can be utilized in the
angled configuration illustrated in FIG. 2 as a standard
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rear-facing car seat for infants up to 20 pounds in
weight. |

Recesses 60 are provided in the lower shell portion 20
to receive a standard vehicle seat belt 62. As shown in
FIG. 1, the proper positioning of the device 10 when in 5
a car bed configuration is with the head portion 23 of
the shell assembly 14 oriented toward the center of the
motor vehicle (not shown). The vehicle seat belt 62 1s
then routed through the recess 60 closest to the seat
back, across the lower portion of the infant, through the 10
opposite recess 60, and then beneath the lower shell
portion 20 and upper shell portion 22 and then attached
in a normal manner to the opposite end of the seat belt
62. In this position, the infant’s head is located near the
center of the motor vehicle, which has been found to be 15
the safest location for crash protection.

A curved handle 66 is provided which pivots on pins
68 located in the upper shell portion 22. The handle 66
is adjustably moveable to act as either a carrying handle
or as a rocking support for the shell assembly 14, if 20
desired. The mechanism for adjustably moving the han-
dle 66 will be discussed later in the discussion related to
FIG. 4. In general, it will be understood that the handle
66 can be oriented upwardly to serve as a handle to
carry the shell assembly 14 when 1n both the car bed 25
configuration and the angled seat configuration. If the
handle 66 is moved downwardly from the position illus-
trated in FIG. 1, it can serve as a curved base to par-

- tially support the shell assembly 14. By functioning as a
curved base, the shell assembly 14 can be rocked from 30
side to side, both in the configuration illustrated in FIG.

1 and in the configuration illustrated in FIG. 2.

FIG. 2 shows the convertible infant restraint device
10 configured as a standard rear-facing car seat. Specifi-
cally, the upper shell portion 22 has been pivoted about 35
the pivot arrangement 56 to form the angled orientation
shown in FIG. 2. The details of the pivot arrangement
‘will be discussed later in the discussion related to FIG.

S. In the angied configuration shown in FIG. 2, the base
portion 26 of the lower shell portion 20 serves as a 40
support for the entire shell assembly 14. As discussed
above, the harness assembly 38 functions to properly
restrain the infant from movement away from the shell
assembly 14, but permits lateral movement when the
infant is exposed to lateral deceleration forces without 45
any adjustment from the configuration shown in FIG. 1.
The device 10 is secured to the motor vehicle seat 12 by
routing the seat belt 62 through the two recesses 60 in a
conventional manner. In the preferred embodiment, the
device 10 must only be used as a rear-facing seat when 50
in the angled configuration. As can be seen, the lower
support surface 32 is angled somewhat to serve as a seat
for the infant in the angled configuration. The change in
configuration and placement of the lower support sur-
face 32 between the configuration illustrated in FIG. 1 55
and the configuration illustrated in FIG. 2 occurs auto-
matically upon pivoting of the upper shelil portion 22.
This reonientation of the lower support surface 32 upon
movement of .the upper shell portion 22 will be dis-
cussed below in the discussion related to FIGS. 3 and 4. 60
Again, in the angled configuration, the device 10 can be
utilized with infants up to a weight of approximately 20
pounds.

F1G. 3 shows in greater detail the arrangement of the
harness assembly 38, and also the structure of the lower 65
support surface 32, and its connection to the upper
support surface 28. Specifically, the lower support sur-
face 32 is flexibly coupled to the upper support surface

6
28 by flexible straps 74. The bottom end of the lower

support surface 32 is attached to the lower shell portion
20 by flexible straps 76. A space is created between the
lower support surface 32 and the upper support surface
28 to form the lower strap slide area 32.

FIG. 4 illustrates the routing and configuration of the
harness assembly 38, and also illustrates in dotted line
the repositioning of the lower support surface 32 when
the upper shell portion 28 is moved to the angled orien-
tation to form the standard rear-facing seat assembly.
Specifically, when the upper shell portion 22 1s rotated

in the direction of arrow 88, the upper support surface
28 moves the lower support surface 32 through the

flexible straps 74 to the orientation illustrated in dotted

line. In this configuration, the lower support surface 32
forms a seat area for the infant which 1s necessary when
the device 10 is in the angled orientation. When the
device 10 is in the planar configuration illustrated in
FIG. 4 in solid line, the lower support surface 32 i1s an
angled member, with the angle created by a flexible

portion 92 formed in the lower support surface 32.
When the upper shell portion 22 is rotated in the direc-

tion of arrow 88 to the angled orientation illustrated in
FIG. 2, the upper support surface 28 pulls the lower
support surface 32 to a straight orientation by the straps
74 because of the movement of the upper support sur-
face 28 away from the lower shell portion 20. When the
upper shell portion 22 is locked in the angled orienta-
tion, the lower support surface 32 will be held in the
straight orientation as shown in dotted line to form the
seat for the infant.

The harness assembly 38 is a single adjustment ar-
rangement which provides for easy adjustment of the
assembly 38 by simply adjusting the length of the shoul-
der straps 40 by the use of a combined adjustment
buckle 82. The lower strap 42 1s attached to the shoul-
der straps 40 in a piggy-back arrangement and thus
moves in unison with the shoulder straps 40. The posi-
tion of the lower strap 42 with respect to the shoulder
straps 40 can be adjusted using a lower strap adjustment
buckle 84. Thus, when the infant is placed in the shell
assembly 14, the first adjustment is the proper place-
ment of the lower strap 42, and particularly the proper
location of the harness buckle 44. This adjustment is
made by adjusting the length of the lower strap 42 using
the lower strap adjustment buckle 84. Once this adjust-
ment has been probably made, the overall tightness of
the harness assembly 38 is adjusted by lengthening or
shortening the shoulder straps 40 using the combined
adjustment buckie 82. As can be seen in FIG. 4, tighten-
ing the shoulder straps 40 using the combined adjust-
ment buckle 82 will also tighten the lower strap 42
simultaneously. Conversely, loosening the shoulder
straps 40 through the combined adjustment buckle 82
will simultaneously loosen the lower strap 42. Thus,
accurate adjustments of the harness assembly 38 can be
made to both the lower strap 42 and the shoulder straps
40 simultaneously, which greatly simplifies the adjust-
ment of the harness assembly 38 to the proper configu-
ration to properly restrain the infant within the shell

~assembly 14. FIG. 4 also shows the attachment of the

handle 66 to the upper shell portion 22. Specifically, the
handle 66 is attached to the upper shell portion 22 by a
tooth arrangement 90 which permits selective angular
adjustment of the handle 66 to any desired position.
FIG. 5 illustrates the locking mechanism 115 for

locking the upper shell portion 22 in one of the two

orientations with respect to the lower shell portion 20.
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The pivot arrangement 56 includes a pivot pin 110
about which the upper shell portion 22 pivots with
respect to the lower shell portion 20. A locking pawl
114 is-provided which i1s attached to a lever arm 116 to
lock the upper shell portion 22 in a either the planar
configuration (shown in solid lines) or the angled con-
figuration (shown in dotted lines). The lever 116 pivots
about a pivot 118 and 1s moveable in the direction of
arrow 120 against a resilient spring force provided by a
spring 122. Thus, the spring 122 acts to keep the lever
116 in its lower position as illustrated in FIG. §. With
the upper shell portion 22 in its lowered position to
form the pianar configuration of the shell assembly 14,
the locking pawl 114 cooperates with a downwardly
extending finger 128 to lock the upper shell portion 22
in this planar configuration. The biasing force provided
by the spring 122 acts to maintain the pawl 114 in the
locked position.

To rotate the upper shell portion 22 upwardly toward
the angled orientation, the operator first squeezes the
lever 116 1n the direction of arrow 120 against the resil-
ient force of the spring 122. This unlocks the locking
pawl 114 from the downwardly extending finger 128.
The upper shell portion 22 is then manually moved
upwardly toward the angled position illustrated in dot-
ted line. When the upper shell portion 22 reaches the
proper position, the lever 116 is released, and the lock-
ing pawl 114 is forced into a locking notch 130 which is
formed i1n the lower shell portion 20 above the down-
wardly extending finger 128. The spring 122 acts to
both force the locking pawl 114 into the notch 130, and
to retain the pawl 114 in the notch 130 after the lever
116 has been released. -

To ensure that the upper shell portion 22 is not ro-
tated beyond its proper angled position as shown in
dotted line, an outwardly extending arm 134 is provided
which 1s attached to the upper shell portion 22 and
which travels between a first shoulder 136 and a second
shoulder 138. With the arm 134 butted against the first
shoulder 136, any further downward movement of the
upper shell portion 22 is prevented. As the upper shell
portion 22 1s rotated toward the angled orientation
illustrated in dotted line, the movement is limited by the
position of the second shoulder 138. Specifically, the
second shoulder 138 acts to limit the movement of the
arm 134 such that any further upward movement of the
upper shell portion 22 beyond the desired position is
prevented. The position of the arm 134 when the upper
shell portion 22 1s rotated to the proper angled orienta-
tion is shown in dotted line. It will be understood that,
although only one locking mechanism 115 is shown in
FIG. §, in the preferred embodiment there are two
locking mechanisms 115, one on either side of the shell
assembly 14. |

F1G. 6 shows 1n greater detail the arrangement of the
harness assembly 38 and its adjustment features, and
also shows further details of the sliding features of the
harness assembly 38. As discussed above, the harness
assembly 38 includes a single strap adjustment feature
which permits adjustment of both of the lower strap 42
and the shoulder straps 40 by a single adjustment, with
both the lower strap 42 and shouider straps 40 being
moved simultaneously. Specifically, as the shoulder
straps 40 are shortened by pulling on the end 92 in the
direction of arrow 144, both the shoulder straps 40 and
the lower strap 42 are shortened. Again, this single
adjustment features provides for easy adjustment of the
harness assembly 38 after the infant has been placed in
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8
the shell assembly 14. To permit the shoulder straps 40

to move laterally, a back plate 146 is attached to the
underneath side of the upper support surface 28. The
slot 48 1s formed by this back plate 146. The function of
the back plate 146 will be discussed in greater detail
below in the discussion related to FIGS. 7 and 8.

FIGS. 7 shows 1n greater detail the attachment of the
back plate 146 to the upper support surface 28, and the
routing of the shoulder straps 40 through the slot assem-
bly 48. A movable strap slide 150 is provided through
which the shoulder straps 40 are routed and retained.
The strap slide 150 is captured for movement between
the back plate 146 and a track 160 which is formed as a
part of the underneath side of the upper support surface
28. The strap slide 150 permits the shoulder straps 40 to
move laterally, whiie still maintaining the proper place-
ment of the shoulder straps 40 around the infant. It will
be understood that, in the absence of the strap siide 150,
the shoulder straps 40 could become tangled or other-
wise misaligned while moving in the slot assembly 48. A
front locking plate 152 is provided which is placed in a
hole 154 in the upper support surface 28 and which
engages the track 160. Thus, the front locking plate 152,
the track 160, and the strap slide 150 cooperate to form
the slot assembly 48. The front locking plate 152 in-
cludes elongated, spaced-apart projections which termi-
nate in locking ribs 166. These locking ribs 166 snap into
place in the track 160 after the front locking plate 152
has been inserted through the hole 154. The locking nbs
166 thus act to both properly position the front locking
plate 152, and to retain the locking plate 152 in the
proper position and orientation.

FIG. 8 shows in still greater detail the ortentation of
the front locking plate 152, the track 160, the strap slide
150, and the back plate 146. FIG. 8 shows that the back
plate 146 is attached to the upper support surface 28 by
screws 162. The strap slide 150 is captured between the
track 160 and the back plate 146. After the back plate
146 has been attached to the upper support surface 28
by the screws 162, the front locking plate 152 1s inserted
through the hole 154, with the locking ribs 166 engag-
ing the track 160 to properly position the front locking
plate 152. With the shoulder straps 40 routed through
the back plate 146, the strap slide 150, the track 1640, and
the front locking plate 152, controlled lateral movement
of the shoulder straps 40 upon lateral deceleration
forces 1s permitted.

Thus, the present invention provides an infant re-
straint device which functions both as an infant car bed
for infants under approximately 14 pounds in weight,
and for medically fragile infants, and which also con-
verts to a standard rear-facing car seat for older infants.
The device includes a floating or moving restraint sys-
tem which cooperates with the sides of the device to
dissipate lateral deceleration forces which might be
imposed upon the infant. By permitting the device to be
converted from an infant car bed to a standard rear-fac-
ing seat, the device can be used for a much longer per-
iod of time than a conventional car bed. Further, with
the handle 66, the device can be used as carner for

transporting the child outside the vehicle.

Although the invention has been described in detail
with reference to a preferred embodiment and specific
examples, variations and modifications exist within the
scope and spirit of the invention as defined in the fol-
lowing claims.

What is claimed.is:

1. A convertible infant restraint device comprising
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a shell assembly including lower and upper shell por-
tions, the lower shell portion including first and
second fingers formed as a unitary piece of material
with said lower shell portion,

means for pivotably connecting the upper shell por-
tion to the lower shell portion for movement be-
tween a first position in which the lower and upper
shell portions are aligned in longitudinally extend-
ing end-to-end relation to provide a flat bed and a
second position in which the lower and upper shell
portions are aligned at an angled to one another to
provide a chair, and

means for selectively locking the lower and upper
shells together in one of the first and second posi-
tions, the locking means including lever means for
engaging the first finger of the lower shell portion
to establish the first position and the second finger
of the lower shell portion to establish the second
position. |

2. The device of claim 1, wherein the locking means
further includes spring means coupled to the upper shell
portion for applying a biasing force to retain the lever
means in engagement with one of said first and second
fingers rigidly fixed to the lower shell portion.

3. The device of claim 2, wherein the lever means
includes a handle having a proximal end pivotably con-
nected to the upper shell portion and a distal end, and a
locking pawl appended to the proximal end, and the
spring means acts between the upper shell portion and
the distal end of the handle to retain the locking pawl in
engagement with one of said first and second fingers
rigidly fixed to the lower shell portion.

4. A convertible imnfant restraint device comprising

a shell assembly including lower and upper shell por-
tions, the lower shell portion including first and
second fingers rigidly fixed thereto,

means for pivotably connecting the upper shell por-

~ tion to the lower shell portion for movement be-

tween a first position in which the lower and upper
shell portions are aligned in longitudinailly extend-
ing end-to-end relation to provide a flat bed and a
second position in which the lower and upper shell
portions are aligned at an angle to one another to
provide a chair,

means for selectively locking the lower and upper

shells together in one of the first and second posi-
tions, the locking means including lever means for
engaging the first finger of the lower shell portion
to establish the first position and the second finger
of the lower shell portion to establish the second
position, and

a foldable member having one end coupled to the

lower shell portion and another end coupled to the
upper shell portion, the foldable member being
movable from a folded position providing one end
of the flat bed to an unfolded position providing a
chatr seat in response to movement of the upper
shell portion relative to the lower shell portion to
“the second position.

5. The device of claim 4, wherein the foldable mem-
ber includes a first section having proximal and distal
ends, a second section having proximal and distal ends,
joint means for pivotably connecting the proximal ends
of the first and second sections together to permit rela-
tive movement of the first and second sections, first
means for coupling the distal end of the first section to
the lower shell portion to permit relative movement
therebetween, and second means for coupling the distal
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end of the second section to the upper shell portion to
permit relative movement therebetween so that the first
and second sections pivot with respect to one another
about the joint means in response to movement of the
upper shell portion relative to the lower shell portion.
6. A convertible infant restraint device comprising
a shell assembly including lower and upper shell por-
tions, the lower shell portion including first and
second fingers rigidly fixed thereto, the lower and
upper shell portions cooperating to define a lower
strap slot therebetween, the upper shell portion
being formed to include an upper strap slot, and
further comprising harness means for securing an
infant in the shell assembly, the harness means
including a lower strap extending through the
lower strap slot to position a first end of the lower
strap inside the shell assembly and a second end of
the lower strap outside the shell assembly, a shoul-
der strap assembly extending through the upper
strap slot to position a first end of the shoulder
strap assembly inside the shell assembly and a sec-
ond end of the shoulder strap assembly outside the
shell assembly, means disposed inside of the shell
assembly for interconnecting the first end of the
lower strap and the first end shoulder strap assem-
bly, and the second end of the lower strap being
coupled to the second end of the shoulder strap
assembly outside the shell assembly, means situated
outside of the shell assembly for adjustably cou-
pling the second end of the lower strap and the
second end of the shoulder strap assembly to the
upper shell portion,
means for pivotably connecting the upper shell por-
tion to the lower shell portion for movement be-
tween a first position in which the lower and upper
shell portions are aligned in longitudinally extend-
ing end-to-end relation to provide a flat bed and a
second position in which the lower and upper shelil
portions are aligned at an angle to one another to
provide a chair, and
means for selectively locking the lower and upper
shells together in one of the first and second posi-
tions, the locking means including lever means for
engaging the first finger of the lower shell portion
to establish the first position and the second finger
of the lower shell portion to establish the second
position.
7. A convertible infant restraint device comprising
a shell assembly including an upper shell portion for
supporting an upper portion of an infant and a
lower shell portion for supporting a lower portion
of an infant,
means for pivotably attaching the upper shell portion
to the lower shell portion to permit the upper shell
portion to be alternately positioned in a first gener-
ally planar onentation and in a second angular
orientation relative to the lower shell portion, and
means for locking the upper shell portion to the lower
shell portion in a selected one of the planar onenta-
tion and the angular ortentation, the locking means
including a lever arm pivotally attached to the
upper shell portion, a locking pawl coupled to the
lever arm, and engaging means formed of a unitary
piece of material with the lower shell portion for
engaging the locking pawl in one of a first position
to lock the upper and lower shell portions in the
generally planar orientation and a second position
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to lock the upper and lower shell portions in the
angular orientation, respectively.

8. The device of claim 7, wherein the engaging means
includes a locking member integrally formed on the
lower shell portion, the locking member formed to
include a downwardly extending finger engaging the
locking pawl in the first position and a lock notch en-
gaging the locking pawl in the second position.

9. The device of claim 8, further comprising means

5

coupled to the upper shell portion for biasing the lever 10

arm against the locking member to maintain contact
between the locking pawl and the downwardly extend-
ing finger when the upper and lower shell portions are
in the generally planar orientation and to maintain
contact between the locking pawl and the lock notch
when the upper and lower shell portions are in the
angular orientation.

10. The device of claim 7, further comprising stop
means on the lower shell portion for engaging the upper
shell portion to limit pivotal movement of the upper
shell portion relative to the lower shell portion to a
predetermined range of angular positions between the
planar onentation and the angular orientation.

11. The device of claim 10, wherein the stop means
includes first and second shoulders formed on the lower
shell portion and an arm member formed on the upper
shell portion and situated to lie between the first and
second shoulders, the arm member moving between a
first position abutting the first shoulder when the upper
shell portion is situated in the generally planar orienta-
tion and a second position abutting the second shoulder
when the upper shell portion is situated in the angular
orientation.

12. The device of claim 7, further comprising a har-
ness assembly including a lower strap and first and
second shoulder straps for securing the infant within the
shell assembly, and means for coupling the lower strap
and the first and second shoulder straps together so that
the shell assembly can be moved from the planar orien-
tation to the angular orientation with the infant secured
by the harness assembly without adjusting the hamess
assembly.

13. An infant restraint device for securing and sup-
porting an infant, the device comprising

a generally rigid shell assembly including an interior
portion configured to receive an infant, the shell
assembly including an upper shell portion, a lower
shell portion, and means for pivotably connecting
the upper shell portion to the lower shell portion to
permit movement of the upper shell portion rela-
tive to the lower shell portion between a first gen-
erally planar orientation and a second angular ori-
entation, the shell assembly being formed' to in-
clude a first aperture and at least one second aper-
ture,

a lower strap positioned between the infant’s legs to
support the infant, the lower strap extending
through the first aperture formed in the shell as-
sembly, a.first end portion of the lower strap being
disposed 1n the interior portion of the shell assem-
bly and a second end portion of the lower strap
being configured to lie outside the interior portion
of the shell assembly,

first and second shoulder straps extending through
the at least one second aperture formed in the shell
assembly so that first ends of the first and second
shoulder straps lie in the interior portion of the
shell assembly and second ends of the first and
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second shoulder straps lie outside the interior por-
tion of the shell assembly, the second ends of the
first and second shoulder straps being coupled to
the second portion of the lower strap outside the
interior portion of the shell assembly,

means for coupling the first end portion of the lower
strap to the first ends of the first and second shoul-
der straps together in the interior portion of the
shell assembly to secure the infant within the inte-
rior portion, and

an adjustment strap for coupling the second end of
the lower strap and the second ends of the first and
second shoulder straps to the shell assembly
wherein the second ends of the shoulder straps are
attached directly to the adjustment strap, and an
adjustment buckle for slidably receiving said ad-
justment strap and for retaining said adjustment
strap in a selected position to adjust the length of
the lower strap and the length of the first and sec-
ond shouider straps simultaneously regardless of
the onentation of the upper shell portion relative to
the lower shell portion to facilitate adjustment of
the shoulder straps and the lower strap after the
infant has been placed in the interior of the shell
assembly and secured in position by the lower strap
and the first and second shoulder straps.

14. The device of claim 13, wherein the shell assem-
bly includes an upper shell portion and a lower shell
portion, and means for pivotably coupling the upper
shell portion to the lower shell portion to permit move-
ment of the upper shell portion relative to the lower
shell portion between a first generally planar orienta-
tion and a second angular orientation.

15. The device of claim 14, further comprising a fold-
able support member including an upper portion and a
lower portion appended to the upper portion along and
edge thereof, and means for coupling the foldable sup-
port member to the shell assembly so that the upper and
lower portions of the support member fold along the
edge in response to movement of the upper and lower
shell portions from the second angular orientation to the
first generally planar orientation.

16. A restraint device for securing and supporting an
infant, the device comprising '

a shell assembly formed to include a chamber sized to
receive the infant, the shell assembly including an
upper shell portion having a bottom surface and a
side wall extending upwardly from the bottom
surface to define a closed end forming an upper
boundary of the chamber and an open end spaced
apart from the closed end, the shell assembly also
including a lower shell portion having a bottom
surface and a side wall extending upwardly from
the bottom surface to define a closed end forming a
lower boundary of the chamber and an open end
spaced apart from the closed end, the open end of
the upper sheil portion being nested within the
open end of the lower shell portion so that a por-
tion of the side wall of the lower shell portion
overlaps a portion of the side wall of the upper
shell portion to form the shell assembly, the side
walls of the upper and lower shell portions includ-
ing a top edge defining an opening into the cham-
ber, and

means for pivotably coupling the upper shell portion
to the lower shell portion to permit movement of
the upper shell portion relative to the lower shell
portion between a first generally planar orientation
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and a second angular orientation the coupling
means being located near the top edge of the side
walls so that the open end of the upper shell por-
tion moves away from the closed end of the lower
shell portion and closer to the open end of the
lower shell as the upper and lower shell portions
are pivoted from the generally planar orientation to
the angular orientation.
17. The device of claim 16, further comprising a foid-
- able support member including an upper portion and a
lower portion appended to the upper portion along an
edge thereof, and means for coupling the foldable sup-
port member to the shell assembly so that the upper and
lower portions of the support member fold along the
edge in response to movement of the upper and lower
shell portions from the second angular orientation to the
first generally planar orientation.

18. The device of claim 17, further comprising means
for securing the infant to the upper shell portion, the
securing means being configured to operate indepen-
dently of movement of the foldable support member.

19. The device of claim 18, wherein the securing
means includes a harness assembly having a lower strap
and first and second shoulder straps for securing the

infant within the shell assembly, and means for coupling
the lower strap and the first and second shoulder straps

together so that the shell assembly can be moved from
the planar orientation to the angular onentation with
the infant secured by the harness assembly without
adjusting the harness assembly.

20. The device of claim 16, further comprising first
and second fingers rigidly fixed to the lower shell por-
tion and means for selectively locking the lower and
upper shell portions together in one of the first and
second orientations, the locking means including lever
means for engaging the first finger of the lower shell
portion to establish the first position and the second
finger of the lower shell portion to establish the second
position.

21. A restraint device for securing and supporting an
infant, the device comprising

an upper shell portion,

a lower shell portion, |

means for pivotably connecting the upper shell por-

tion to the lower shell portion to permit movement
of the upper shell portion relative to the lower shell
portion between a first generally planar orientation
and a second angular orientation, the connected
upper and lower shell portions defining a chamber
sized to receive the infant,

means for supporting a lower portion of the infant,

the supporting means including a lower support
surface situated inside the chamber and adjacent to
the lower shell portion, the lower support surface
including a flexible portion, and

means for coupling the lower support surface to the

lower shell portion and to the upper shell portion
to provide a generally planar seat for the infant
when the-upper and lower shell portions are in the
second angular orientation, the lower support sur-
face bending along the flexible portion from a
planer alignment to a angular alignment in response
to movement of the upper shell portion relative to
the lower shell portion from the second angular
orientation to the first generally planar orientation.

22. The device of claim 21, further comprising means
for securing the infant to the upper shell portion, the
securing means contacting only the upper shell portion
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so that the securing means operates independently of
movement of the upper shell portion relative to the
lower shell portion. |

23. The device of claim 21, further comprising means
for selectively locking the lower and upper shell por-
tions together in one of the first and second orientations,
the locking means including lever means for engaging a
first portion of the lower shell portion to establish the

first orientation and a second portion of the lower shell

portion to establish the second orientation.

24. The device of claim 23, wherein the locking
means further includes spring means coupled to the
upper shell portion for applying a biasing force to retain
the lever means in engagement with one of said first and
second portions of the lower shell portion.

25. The device of claim 24, wherein the lever means
includes a handle having a proximal end pivotably con-
nected to the upper shell portion and a distal end, and a

locking pawl appended to the proximal end, and the

spring means acts between the upper shell portion and
the distal end of the handle to retain the locking pawl in
engagement with one of said first and second portions
of the lower shell portion.

26. The device of claim 25, wherein the lower shell
portion includes an appendage in close proximity to the
connecting means, the appendage is formed to include a
finger providing said first portion of the lower shell
portion and a notch configured to receive the locking
pawl to provide said second portion of the lower shell.

27. The device of claim 21, wherein the lower and
upper shell portions cooperate to define a lower strap
slot therebetween, the upper shell portion i1s formed to
include at least one upper strap slot, and further com-
prising harness means for securing an infant in the shell
assembly, the harness means including a lower strap
extending through the lower strap slot to position a first
end of the lower strap inside the chamber and a second
end of the lower strap outside the chamber, a shoulder
strap assembly extending through the at least one upper
strap slot to position a first end of the shoulder strap
assembly inside the chamber and a second end of the
shoulder strap assembly outside the chamber, means
disposed inside of the chamber for interconnecting the
first ends of the lower strap and the shoulder strap
assembly, the second end of the shoulder strap assembly
being connected to the lower strap at a location near the
second end of the lower strap, and means for adjustably

coupling the second end of the lower strap to the upper
shell portion.

28. The device of claim 21, further comprising stop
means on the lower shell portion for engaging the upper
shell portion to limit pivotal movement of the upper
shell portion relative to the lower shell portion to a
predetermined range of angular positions between the
planar orientation and the angular orientation.

29. The device of claim 28, wherein the stop means
includes first and second shoulders formed on the lower
shell portion and an arm member formed on the upper
shell portion and situated to lie between the first and
second shoulders, the arm member moving between a
first position abutting the first shoulder when the upper
shell portion is situated in the generally planar orienta-
tion and a second position abutting the second shoulder
when the upper shell portion is situated in the angular
orientation.

30. A restraint device for securing and supporting an
infant, the device comprising

an upper shell portion,
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31. The device of claim 30, wherein the upper section
of the lower support surface is coupled to the upper
shell portion by flexible straps.
32. A restraint device for securing and supporting an
5 infant, the device comprising
an upper shell portion,
a lower shell portion,
means for pivotably connecting the upper shell por-
tion to the lower shell portion to permit movement
of the upper shell portion relative to the lower shell

a lower shell portion,

means for pivotably connecting the upper shell por-
tion to the lower shell portion to permit movement
of the upper shell portion relative to the lower shell
portion between a first generally planar orientation
and a second angular onentation, the connected
upper and lower shell portions defining a chamber
sized to receive the infant,

means for supporting a lower portion of the infant, 10

the supporting means including a lower support
surface situated inside the chamber and adjacent to
the lower shell portion, the lower support surface
including an upper section, a lower section, and a
flexible portion interconnecting the upper and
lower sections, the flexible portion bending to
move from a first position in which the upper and
lower sections of the lower support surface are
generally co-planar to a second position in which
the upper and lower sections of the lower support
surface are situated at an angle with respect to each
other in response to movement of the upper shell
portion from the angular orientation to the planar
orientation, and

means for coupling the,lower support surface to the
lower shell portion and to the upper shell portion
to provide a generally planar seat for the infant
when the upper and lower shell portions are in the
second angular onientation, the lower support sur-
face bending along the flexible portion in response
to movement of the upper shell portion relative to
the lower shell portion from the second angular
orientation to the first generally planar orientation.
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portion between a first generally planar onentation
and a second angular orentation, the connected
upper and lower shell portions defining a chamber
sized to receive the infant, the connecting means
including a pivot assembly located in close proxim-
ity to a top edge of the upper and lower shell por-
tions to permit an open end of the upper shell por-
tion to nest within the lower sheil portion upon
movement of the upper and lower shell portions
from the angular orientation to the planar orienta-
tion,

means for supporting a lower portion of the infant,

the supporting means including a lower support
surface situated inside the chamber and adjacent to
the lower shell portion, the lower support surface
including a flexible portion, and

means for coupling the lower support surface to the

lower shell portion and to the upper shell portion
to provide a generally planar seat for the infant
when the upper and lower shell portions are in the
second angular orientation, the lower support sur-
face bending along the flexible portion in response
to movement of the upper shell portion relative to
the lower shell portion from the second angular

orientation to the first generally planar onentation.
* . x x



	Front Page
	Drawings
	Specification
	Claims

